A new composite adsorbent synthesized from coconut shell activated carbon (CSAC) and clinoptilolite (Cl) for the removal of color and heavy metals from real textile waste water was investigated. OPC as the binder agent held the advantages of CSAC and CL which improved the adsorption capacities of color and lead (Pb). The prepared composite adsorbent with interfacial pores show better mass transfer activity proven by its mechanical properties and stability. The surface area of the CSAC/Cl composite adsorbent was observed at 39.32 m 2 /g having pore diameter of 3.38 nm which in the mesoporous class. The equilibrium data was best fitted to Langmuir. Meanwhile, the kinetics model of pseudo-second-order was favorable with high correlation coefficient more than 0.98 for both color and Pb adsorption. The characterization of the CSAC/Cl composite adsorbent indicates that the presence of SiO 2 (clinoptilolite) in the mixtures influenced the adsorption properties and chemical functional group whereas OPC played a significant role in strength development of the adsorbent. The abstract should be informative and completely self-explanatory, briefly present the topic, state the scope of the experiments, indicate significant data, and point out major findings and conclusions.
INTRODUCTION
Textile waste water consists of wide variation of organic and inorganic pollutants that origin from the textile manufacturing activities. Scouring, bleaching, dyeing, finishing are some of the common techniques in textile manufacturing that release various kinds of pollutants at the final discharge point. Undoubtedly, major compounds exhibits in textile waste water components are the organic and inorganic constituents which are not easily degrade and persistent in the environment (Hou et al., 2012) . Though some of the organic pollutants may degrade over times (Sheha, 2012) , metals ions do not easily convert into safe end products (Ju et al., 2009 ). In addition, colored waste water is associated with the utilization of reactive dyes due to its bright color, excellent colorfastness and relatively simple during application onto fabrics surfaces (Xing et al., 2012) . Apart from that, the wastewaters discharged from this processes are causing serious threat to the environment , Yang et al., 2012 if not properly treated and well managed. Lately, concerning with the adverse effects of the heavy waste water loads into to the water bodies without adequate and safe treatment system; authorities have started imposing stringent and strict enforcement to the various types of industrials activities. Known as the water intensive industry, textile operators are one of the serious contributors to the water issues to the water safety and security. As a result, textile operators are facing mounting pressure and difficulties to search and apply appropriate treatment methods just to comply to the authorities' regulations. The application of adsorption is considered one of the most effective and economical methods for the removal of organic and inorganic pollutants in aqueous form , Onundi et al., 2011 . In addition, adsorption has been found to be superior compared to other existing conventional techniques in terms of low cost, flexibility and simplicity of design, ease of operation and insensitivity to toxic pollutants , Zhu et al., 2011b , Singh et al., 2011 . In the last decades, various types of adsorbents have been developed and reported including activated carbon, rice husk, zeolite, bentonite, limestone, fly ash and agricultural wastes. While most of these attempts have been shown attractive, there are still some limitations on employability of these adsorbents to remove simultaneous organic and inorganic pollutants in a single adsorption system. Although conventional adsorbents are capable to remove heavy metals from waste water, low sorption capacities and efficiencies hindered their application deeply (Yifei, 2012) . Over time, many approaches have been reported for production of composite-based adsorbents. Most of the techniques applied to enhance adsorption , chitosanbased semi-IPN hydrogel composites (Zhao et al., 2012) , Sodium alginate/Na + -rectorite composite (Yang et al., 2012) , cobalt-hectorite composite , poly (vinyl alcohol)/chitosan composites , Polyaniline/chitosan composite (Janaki et al., 2012) , hydroxyapatite/chitosan composite (Hou et al., 2012) , PVA hydrogels, and PVA/AC composite (Sandeman et al., 2011) , alginate/titania nanoparticle composite (Mahmoodi et al., 2011) , AC/ferrospinel composite (Ai and Jiang, 2010) and magnetic cellulose/Fe 3 O 4 /activated carbon composite (Zhu et al., 2011a) to name a few. Interestingly, most of the composite adsorbents derivatives were synthesized based on availability, localized source, exhibits higher ion exchange properties and held the advantages of cross linking selectivity. This work explores the possibilities of preparing a carbon mineral composite adsorbent from coconut shell activated carbon (CSAC), clinoptilolite (Cl) and ordinary Portland cement (OPC) as the binding agent. The selection of CSAC was due to its advantages of higher surface area and high adsorption capacities. Apart from that, the application of CSAC was crucial to adsorb colored waste water with exceptionally large surface areas, well developed internal pore and surface reactivity attributed to the wide existence spectrum of oxygen containing surface group (Ahmad et al., 2013) . Meanwhile, Cl was selected as the ion exchanger in composite adsorbent preparation knowing that it is capable to enhance the selectivity towards divalent cations (Misaelides, 2011) . In addition, the presence of water molecules in voids of large cavities and bonded between framework ions and exchangeable ions via aqueous bridges (Wang and Peng, 2010) made Cl suitable during reaction with metal ion species. Ordinary Portland cement (OPC) was used as the low cost binding agent because it contains amorphous calcium silicate hydrate (CSH) and Ca/Si contents that provides high surface area (Park et al., 2008) . Subsequently, the application of OPC as the binder helps the hydration process which results in a progressive stiffening, hardening and strength development of the composite adsorbent. One of the major problems the industrialized world is facing today is the contamination of soil, groundwater, sediments, surface water and air with hazardous and toxic chemicals (Achal et al., 2011) . The presence of heavy metals in the environment has brought about a number of environmental problems (Yeneneh et al., 2011) . In recent times, the occurrence of metal contaminants especially the heavy metals in excess of natural loads has become a problem of increasing concern. This situation has arisen as a result of the rapid growth of population, increased urbanization and expansion of industrial activities, exploration and exploitation of natural resources, extension of irrigation and other modern agricultural practices as well as the lack of environmental regulations (Ndimele and Jimoh, 2011).
MATERIALS AND METHODS

Raw materials
Coconut shell activated carbon (CSAC) and clinoptilolite (CEC=0.46 meq/q) used in this study were obtained from a local supplier, Penang, Malaysia. Ordinary Portland cement (OPC) as the cheap binder was also obtained locally. CSAC and Cl were ground using stainless steel mill (Protech, Malaysia) for 10 h and the ground products were sieved by using sieve aperture passing 150 µm (Retsch, Netherlands). The compositions of the starting materials were obtained from specific supplier and shown in Table 1 . 
Preparation of composite adsorbent
CSAC/Cl adsorbent was prepared as follows: Ground CSAC, Cl and OPC were first mixed homogeneously by mechanical stirrer (Ika, Germany) for 15 minutes. Then, predetermined volume of distilled water was poured into the mixer and blended homogeneously for 10 minutes to allow cementitious hydration occurs. The mixed products were transferred into a template pins with diameter of 5 mm and air dried for 72 h. A stoichiometric amount of 0.1 M HCl was employed to adjust the pH of the finished products prior to batch experimental. The preparation of CSAC/Cl/OPC was assigned according to the following weight ratios: 5/1/1, 5/1/2, 5/2/3, 2/5/2, 1/5/2 and 3/2/5. The prepared batches of composite adsorbent were coded as I, II, III, IV, V and VI, respectively. Without further clarification, the CSAC/Cl composite adsorbent that was employed throughout the adsorption experiments and characterization was the sample having the weight ratios of 5/2/3.
Adsorption experiments
The effect of CSAC/Cl composite adsorbent on the amount of color and Pb adsorbed was obtained by contacting 200 mL of textile waste water sample with different amount of CSAC/Cl composite adsorbent into a number of 250 mL stoppered glass Erlemenyers flasks. The flasks were placed in an orbital shaker (Sartorius, Germany) and agitated at 250 rpm. The final concentrations of the waste water were analyzed thereafter at which equilibrium condition has reached. For the effect of solution pH, the textile waste water sample was adjusted either by 0.1 M NaOH or 0.1 M HCl solutions. In this study, 200 mL of textile waste water sample with predetermined initial concentration was mixed with 0.5 g CSAC/Cl composite adsorbent and agitated at 250 rpm. The analytical instrumentation used in the entire adsorption experiment tests were analyzed by DR 6000 spectrophotometer (HACH, USA) for color measurement.
Equilibriums studies
Adsorption equilibrium studies were carried out by contacting varies dosage of CSAC/Cl composite adsorbent with 200 mL of textile waste water sample having predetermined concentrations of color and Pb in Erlemenyers flasks. The mixtures were shaken for 180 minutes and the final concentrations of the specific pollutants were determined once the equilibrium period was achieved. For adsorption kinetic, 200 mL of textile waste water sample was contacted with optimum dosage of CSAC/Cl composite adsorbent and agitated for 6 h in Erlemenyers flasks. The concentrations of the specific pollutants were determined by withdrawing the flasks at specific agitating time. The adsorption capacity at equilibrium (Q e , mg/g) and the percentage removal (Removal, %) can be calculated by the following equations:
(1)
where C o and C e (mg/L) are the initial and equilibrium specific pollutants concentrations in solution; V (L) is the volume of the textile waste water sample used and m (g) is the weight of the adsorbents. In this work, color concentration was determined by DR 6000 spectrophotometer (HACH, USA) method number 8025. The method to measure color concentration was done by filtering out the suspended materials once the batching test is completed. Meanwhile, for Pb determination, an ion conductive plasma optical emission spectrometer, ICP-OES 700 (Varian, USA) was used. Standard solutions having concentrations of 1, 2, 4 and 8 mg/L were employed for calibration purpose and subsequently measure the concentration of Pb during adsorption experiments.
Textile waste water sampling
The textile waste water used in the adsorption experiment was collected from a textile factory located in Province Wellesley, Malaysia. The textile operation consists of pretreatment, dyeing, printing and finishing whereby the production of finished textile products is about 10 million yards a month and producing about 250 m 3 /h of waste water. The waste water sample was collected by hand grab method, kept in 10 L Teflon container and immediately transferred to the laboratory for characterization. The average concentrations of colors analyzed were between 1500 -2000 Pt-Co and the concentrations of Pb were between 0.1-0.7 mg/L. All the batch experiments were performed in triplicated and the average data were used in data analysis.
Characterization of CSAC/Cl composite adsorbent
Differential thermal analysis (DTA) and thermogravimetry (TG) of CSAC/Cl composite adsorbent was performed using DTG-60 H (Shimadzu, Japan). 5 mg of CSAC/Cl composite adsorbent was used to analyze the thermal properties of the sample. Aluminium crimp cell as the pan holder was used to minimize the potential reaction with the adsorbent. The Brunauer-Emmet-Teller (BET) surface area of CSAC/Cl composite adsorbent was acquired from N 2 adsorption isotherms at 77 K with Autosorb surface area analyzer (Quantachrome 1, USA). The surface morphology of the adsorbent was observed by using scanning electron microscope (Quanta FEG 450, USA). Fourier transform infrared spectroscopy (FTIR) of the composite adsorbent was analyzed using FTIR-2000 spectroscope (Perkin Elmer, USA). Particle size analysis of the spent adsorbent was analyzed by filtrate the treated waste water sample with 45µ glass fiber filter (Advantec, Japan). The retained substrate was analyzed using Mastersizer
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Analyzer (Malvern, USA) to identify the distribution of the crushed adsorbent during vigorous shaking.
RESULTS AND DISCUSSION
Effect of CSAC/Cl composite adsorbent dosage
The effect of adsorbent dosage on the removal of color and Pb is illustrated in Figure 1 . The experimental results revealed that color and Pb removal increases from 30 % to 83.31% for an increase in composite adsorbent dosage from 0.2 to 1. g. Generally, as the dosage of adsorbent increase, the surface area and adsorption site also increase proportionally. In contrast, increasing the adsorbent dosage slowly reduced the removal efficiencies of the specific pollutants that directly contributed by the overlapping or aggregating of adsorption site. In addition, the dynamic movement of the CSAC/Cl was hindered when the overlapping conditions occurs. This result was in agreement with the other previous works (Sekar et al., 2004) . In a nut shell, it is evident that the optimum dosage for the removal of color and Pb achieved at dosage 1g. Therefore, it can be assumed that 1 g of CSAC/Cl composite adsorbent managed to reduce up to 80% of aforementioned pollutants in 200 mL adsorbate provided that the agitating speed and time was fixed. 
Effect of pH solution
The removal pattern of color and Pb by CSAC/Cl composite adsorbent is shown in Figure 2 . The pH of waste water has been recognized as one of the influential factors to the adsorption process. The solubility of metals ions also largely influenced by the pH of the solution (Amuda et al., 2007) . The effects of initial pH on the color and Pb removal were studied at pH ranging from 2 to 12. It is worth to mentioned that the CSAC/Cl has higher pH values (>9) primarily due to the dissolution of cementitous products. The presence of high calcium silicate hydrate (CSH) that dominance with OH -ions made the pH of the adsorbent increased drastically. Therefore, to investigate the effects of pH solution, the composite adsorbent was first treated with HCl in order to obtain a neutral pH. Generally, the removal of color and Pb increases as the pH increases from 2 to10 and slowly reduces after pH 10 to 12. The removal pattern was observed ranging from 6.15% to 65.11%. It was assumed that removal of these pollutants increase as the pH of the adsorbate increase because the competitive H + and metals ions in increased in colored dyes and Pb. Dyes waste water normally consists of various chemical auxiliaries substance. The presence of OH -ions as the pH increases contributes to dissolution of metal ions and precipitation was observed begin at pH more than 6 (Gaikwad, 2004) . Apart from that, the negatively charge clinoptilolite exists in the CSAC/Cl composite adsorbent which embody some exchangeable cations allowed the dissolution of Pb 2+ in adsorbate being neutralized by the presence of H + (Ozdemir et al., 2009) . Lower adsorption of color and Pb at acidid condition was due to the comptetitiveness adsorption between H+ ions and cations. In this case, Pb 2+ cations presence dominantly results in comptetive binding sites occurred at lower pH. This result was in agreement with the previous work by . While the application of CSAC in composite adsorbent played a significant role in color adsorption, it was assumed that the inter molecular forces exerted by van der Waals pulled the dyes molecules out of the solution on the composite adsorbent surface. Although the inclusions of CSAC in the composite matrix may held the advantage of color adsorption, the solubility of dyes molecules was inferred showed a dominant role in coating the surface of the composite. As a result, the optimum pH values for color and Pb adsorption were found to be in the ranges 2-10. 
Adsorption isotherm
Generally, adsorption isotherm defines the interaction between adsorbent and adsorbate together with adsorption capacity of the adsorbent (Salleh et al., 2011) . In addition, the interpreted adsorption isotherm data is important for optimizing design of adsorption system and adsorption mechanisms involves between adsorbent and adsorbate (Zhu et al., 2011b) . In this study, two adsorption isotherms models namely Freundlich and Langmuir were used to describe the adsorption equilibrium of color and Pb onto CSAC/Cl composite adsorbent. The Freundlich isotherm model asumes that the adsorption of pollutant occurs on a heteregeneous surface by multilayer adsorption and the amount of adsorbate adsorbed increases infinitely with an increase in concentration (Jain et al., 2009 (3) Where Kf and n are the Freundlich parameters related to the adsorption capacity and intensity of adsorption , respectively. The Langmuir isotherm model assumes a monolayer adsorption takes place at specific homogeneous sites on the surface of the adsorbents . The linear form of the Langmuir isotherm is given as: (4) Where Q e (mg/g) and C e (mg/L) are the equilibrium pollutant concentrations in the solid and liquid phase. Q max (mg/g) is the monolayer adsorption capacity of the adsorbent whereas K L is the Langmuir constant related to binding energy of the adsorption system. The complete Langmuir and Freundilich parameters related to the adsorption capacity and correlation coefficient is shown in Table 2 . By comparing the results presented in Table 2 , it can be seen that the plots of Langmuir showed higher correlation coefficient, R 2 (>0.9) than Freundlich models (<0.8). It was assumed that Langmuir adsorption fit the adsorption condition for both color and Pb removal than Freundlich model. This phenomenon explains the monolayer coverage of the CSAC/Cl composite adsorbent by the waste water sample. In addition, the adsorption of color and Pb was in the nature of exothermic condition.
Kinetic of adsorption
The adsorption kinetics of color and Pb on CSAC/Cl composite adsorbent was conducted by two kinetic models; the pseudo-first-order and pseudo-secondorder kinetic models. The kinetic adsorption is crucial in understanding the dynamics of the adsorption reaction in terms of the order of the rate constant (Noroozi et al., 2007) . The pseudo-first-order kinetic model is expressed by: (5) Where Q e and Q t (mg/g) are the amounts of adsorbate adsorbed at equilibrium at any time, t(h), and k 1 , (1/h) is the adsorption rate constant. Values of k 1 were obtained from the slope of the plot of ln (Q e -Q t ) against t. The general terms of pseudo-second-order model is expressed by:
Where K 2 (g/mg) is the rate constant of second-order adsorption. The linear plot of t/q t against t produced 1/Q e which is the slope and 1/K 2 Q e 2 is the intercept. To determine the equilibrium adsorption capacity of the CSAC/Cl, the maximum mixture of CSAC/Cl composite adsorbent was extent until the final concentration of the specific pollutants showed consistent removal efficiencies. In this case, the
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Textile Waste Water 42 equilibrium of the CSAC/Cl was observed occurred after 6 h agitating condition. The results from the two kinetics models for color and Pb adsorption are shown in Table 3 . From Table 3 , it shows that the calculated Q e for both Color and Pb shows higher values for Pseudo-secondorder which reflects that the chemisorptions might be the rate limiting step ) that influenced the adsorption process of CSAC/Cl composite adsorbent towards color and Pb rather than mass transfer in solution (Wu et al., 2001) . The calculated Q e shows a wide variation for both color and Pb in the case of pseudo-first-order kinetic model which is due to the fact that the studied contact times did not applicable at the later stage of adsorption process. It worth to say that the pseudo-first-order model was better explained at the initial stage of adsorption process. To enhance the pseudo kinetics models (Hameed and Hakimi, 2008) validity, correlation coefficient for each of the models were checked by the fitness of the straight lines from plotted kinetics model graphs (figure not shown). It shows that the R 2 values obtained for pseudo-secondorder (R 2 >0.98) indicating that the applicability of the pseudo-second-order model held the advantage to describe the adsorption process of color and Pb on to CSAC/Cl composite adsorbent. Apart from that, the adsorption properties of heavy metal ions from previous works also demonstrated that sorption of divalent ions followed a pseudo-second-order kinetic law (Eligwe and Okolue, 1994 , Reddad et al., 2002 , Ho, 2004 , Jha et al., 2008 .
Characterization of CSAC/Cl composite adsorbent
CSAC has been shown very effective in treating dye color either in real or synthetic types due to its high surface area, well pore arrangements and bettera adsorption capacity (Cazetta et al., 2011) . Meanwhile, Cl could adsorb various types of metals species due to its ion exchange properties. Therefore, a composite adsorbent synthesized from these starting materials were prepared to hold the advantages of hydrophobic and hydrophilic properties. Table 4shows the properties of different weight ratios prepared for CSAC/Cl composite adsorbent. Surface area were between 19.88 to 39.32 m 2 /g with significant different when preparation conditions changing. The relatively high surface area 39.32 m 2 /g was due to the presence of CSAC particles in the mixture. However, as the weight ratios were increased for three preparation conditions, it can be seen that the surface area reduced gradually. This can be attributed by the pore filling effects. In other words, the surface area development was restrained by the overlapping amount of the starting materials. The improved adsorption capacities might be due to the introduction of many active site mainly hydroxyl and amino groups on the surface of CSAC/Cl composite adsorbent. Thus, the relationship of color and Pb removal was directly porptional to the surface area of the CSAC/Cl composite adsorbent. In addition, increasing surface area of the CSAC/Cl composite adsorbent would increase the pore diameter in the adsorbent structure. Therefore, the finding proves that higher surface area lead to higher removal of color and Pb, respectively. The thermogravitmetric analysis of the studied sample was conducted with a constant heating rate of 5 °C/min up to 1000 °C and given in Figure 3 . Based from the figure, the mass loss at initial stage of thermal analysis occurs during 7 minutes of temperature rising. This mostly caused by the elimination of water and vapors content ) that could be adsorbed by the CSAC/Cl composite adsorbent. As the temperature increased from 55 °C to 704 °C, significant weight loss of 1.948 mg was observed and the nature of the reaction was in the state of endothermic. It also demonstrated that the decomposition of organic matrix within the CSAC/Cl composite adsorbent was held by various oxygen containing group plus carbon compounds. In addition, beyond 800 °C onwards, there is no further weight loss as the CSAC/Cl composite converted to oxide compounds indicating that further thermal treatment would only transform the properties of the sorbent in terms of chemistry functional groups and polymeric chain (Shi et al., 2003) of the CSAC/Cl/OPC substitutes. It also worth to mention that, higher thermal induction during thermogravimetric investigation could deteriorate the chemical bonding exerted in the composite adsorbent that yielding calcium oxide from OPC compound that causes expansion within the structure of the composite adsorbent. The derivative thermogravimetric (DTG) shows two major peaks occurred during 54 and 57 minutes of thermal tests (568.91 °C and 593.09 °C), respectively. The sudden increased of decomposition rate at these two period could be attributed to release of organic content in the CSAC/Cl composite adsorbent and equivalent to 61.01 to 340.20 mJ. The phenomenon indicates that thermal stability at this period was obvious based on the decomposition rate whereby exothermic nature of reaction was observed in the thermal analysis. Figure 4 shows the FTIR spectra of the CSAC/Cl composite adsorbent prepared. FTIR analysis usually is carried out to obtain chemical identification of the sample (Kaushik et al., 2009) . Generally, the transmittance of the CSAC/Cl composite adsorbent showed major peaks detected at 3471 cm-1 indicating OH stretching vibration, followed by alkynes stretching bond indicating large presence of hydrophobic sites in the CSAC/Cl composite adsorbent. The location of OH group usually in the range of 3200 -3750 cm -1 for alcohols and phenols that contributed to adsorbed dye molecules in aqueous condition . Meanwhile, higher transmittance of alkanes bending (1419 cm -1 ) showed that the major methylene groups exists in the CSAC/Cl composite adsorbent corresponding to high carbon element supported by 4 hydrogen atoms. The inclusion of clinoptilolite that carries large silica element remains unaffected by the cationic reaction of the composite adsorbent. Meanwhile, the bandwidth of 1041 cm -1 indicates the presence of carboxylic compound which implies the CO stretching vibrations. The presence of carboxylic compounds reinstated the higher content of improved adsorption of metal due to the high affinity (Onundi et al., 2011) . Figure 5 shows the SEM image of CSAC/Cl composite adsorbent after the adsorption process occurred magnified at 8k. It can be seen that the agglomeration of CSAC and Cl bound by OPC was obviously visualized. The entrapment of dye molecules onto the surface of CSAC/Cl composite adsorbent is clearly seen by the rough clod formation throughout the adsorbent surface. The effect of integration of the starting materials formed a well distributed granular arrangement within the composite adsorbent. However, the dissolution of ettringite in the CSAC/Cl composite preventing the formation of pore structure whereas a small rod-like shape formed to bind the presence of CSAC and Cl precursor. Apart from that, the reaction of metal ions might be the factor that contribute to the precipitation of aluminum and calcium salts (Kagne et al., 2008 , Herron et al., 1995 in the structure of CSAC/Cl composite adsorbent. Figure 6 shows the particle size distribution of CSAC/Cl composite adsorbent after batching process. It can be inferred that vigorous shaking speed subjected to the CSAC/Cl composite adsorbent caused various particle size existed ranging from 1.905 µm to 1905 µm. Large volume of coarser particle size beyond 724.436 µm (>3.46%) corresponding to the lower abrasiveness of the adsorbent was relatively high based on the analysis. Apart from that, this phenomenon could be due to the breakage of intermolecular bonding between CSAC/Cl/OPC when subjected to high dynamic loading in the mixture. In addition, the strength development of CSAC/Cl composite adsorbent was in vulnerable condition when cement hydration occurs. Hydration of cement has proven that the composite adsorbent released exothermic reaction in the early stage of reaction between CSAC and Cl reduced strength development process. 
CONCLUSION
A composite adsorbent from CSAC/Cl was successfully prepared and tested in real textile waste water. The ideal condition for preparing the composite adsorbent shows remarkable removal of color and Pb (83% and 84%). The surface area of the CSAC/Cl composite adsorbent was observed at 39.32 m 2 /g having pore diameter of 3.38 nm which in the mesoporous class. The equilibrium data was best fitted to Langmuir for both color and Pb adsorption. Meanwhile, the kinetics model of pseudo-secondorder was favorable with high correlation coefficient more than 0.98. Higher removal of color and Pb was observed in the uniformly increasing when the dosage was fixed at 1 g while the pH increased from 4 to 10. The characterization of the CSAC/Cl composite adsorbent indicates that the presence of SiO 2 (clinoptilolite) in the mixtures influenced the adsorption properties and chemical functional group whereas OPC played a significant role in strength development of the adsorbent. Conclusively, the treated textile waste water sample was found to follow to the discharge limit enforced by 
